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CONfl-D&K-TlAl NPG/REPORT NO.   1066 

Fragmentation  Test   of '5^5^-Red  Projectije-s, 
"    - " EX 26 Mod 1 and EX; 27- Äo€ 1 -.-... 

'"-:"':   , - "7"=' -   ..-•'"••   .•"••' smop&i-s, •• . - 

I   -        \.-    This  test -wa'S' conducted tb  determine the  minimum rod fr'agmeht 
\ velocity obtainable  front 3»/50 Rod Projectiles; EX ,26 fed 1 and 
\> ---      EX 27 Moa--l havriiig: various  diameter  core's 'of 'TNT9   initiated by' '• _ 
| ' :Mk  5;k äüöciliäry detonators., _t     .-• '„. -. --  :_" 

t 2\.   TNT   cores  of  1"  diameter or  i-e*ss were  unsatisfactory in*--'-/ 
'pxro'duoiög. low velocity rotte *-   -When  cores-less* than  1».in diameter 

" were ••u'^etdj. the  detbn'atiofi° wave  died, out. somewhere  along the  core. 
.length,  ieädl-ng:ft^~e.rra.©2t^esuits a-nd failure  to.-break-ü^   vGfl%,a_, 

"   of  in diameter produced; r^d, fragments/at  14ÖÖ  ft ../sec.  velocity-in 
EX 26-1 projectile's- £2  rounds).^   but .produced'erratic   rod. v.eiWitief. 
in JSX/27^1* pr.ojeptilfsV ("2 rounds). ; - • -.'*/-   :: 
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Gmvfmmrm . .'---• NPGREPORT NO». 3.066 

"- Fragment action  Test "of  3-"-/50. Rod. Pro,*e-ctiie.s.?:    " 
.  ''.- EX- 2.6 Mod 1  a;ni EX 27 Mod 1    •     "7. "-   .     . 

-P'ART-BJ ----- 

rN-T.RO:DUt!-T.I.QN 

1..  AÜTHORliTT:: - .---—-•--- - v--"- - 

This test was •auth:or.iz"jB.4^-iHy^feaferance (a) and conducted uhder 
Task Assignment NPG-.Re3b~2ä|^2;-53j referan.ce (b). 

j     2..  REFERENCES: ...'•'" 

1 , a..  /.BUGR'D  Cönf  ltr NOrd  1212.9  Re3b-RS:mt  S&? '40105 _•_ 
of   2  Jun- 195-2 " ---.-...-_-: 

- b-     BUÖRD  Oofit ltr NP9  R>e.3b-RS<:mt   Ser 43058 .of 4 Aug  1952 
\      . e.«     WPG Conf Report  No* -857 of  13 Oct  1951   v". 

3.  BACKGROUND: 

•   -- • - Reference   (c.)   rep or-ted, the A r-agmenträtäpn  chia.ra.ct eristics  of 
3"/50 Rb.d  Prö,ject.i.ie.s EX 26' Mod  1 having  various  fuze   combinations 
and  various types   of  loading  with, the  objective   of  producing full 

I       "'   length  ro.ds-, -        - -- ---;._'._. 

r-        4,"   OBJECT  ÖF  TEST:.   •" -.-.=." 

This test  was   conducted: to  determine  the   minimum rod  fragment 
J velocity obtainable from j»?/50 Rod Projectiles EX.26 Mod  1 and 

.  '  . EX 27 Mod 1 having, -various"diameter- cores of  TNT,   initiated by 
i \   .    j Mk,  54" äüxliiaf y .det.onätors-i..'".. 

l .    - -       - 
i -..-., - . -   - 
i- *»— . — wmt^.^Ä Ä.- .^-n—pnsr»v^'rn..« -   —• -    -  -    - 

a..   Pate  Project  Letter .  ._   2 .June  1952 
bi     Date  Ne.ces>sa-ry^Mate.riaX Received    19 June  195-2 
e*     .Date- Gommeh-cöd  Test 1 July 1932 

-^d-;    iJatre- Ttes;t •-Sompl-eted'- .--  --------      -•& ^'uiy-19:5-2-- 

ÖÖNFIDENTIAi. 
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Fragmentation Test   of 3*»f5Ö Rod Projectiles.,. 
•EX 26 Mod  i and SX 27 Mod 1 

^•.•.r."".---.-U"'-;,.'~"-.^f-"-" -. :EAR-T_£ '        -"---..•-.••   —-,=-•'--..•"'.        .--"--"• 

DETAILS,OF TEST, 

" 6-,     pESCRrPtBOW^F  ITEM TODER TEST': ..--:, 

r -"&«     Pro jectile  Body': 

' '(.!.)-"    3"/50 Rod Projectile. EX 26 Mod  1*   composed of  18 indi-. 
Vidual rods.     Each  ro:d  is  5'<?31 long with  a  lV'5-§  threaded hose end 
and" l'ir8 base   end making  an  8V66   overall  length.     The   rods   are joined 

1 . .      together by. copper brazings 

;7, ^"-T^"1- \v : X21J." " 5"""r ? ö Rod  Projectile  EX £"' Mod  i.j   Bujf-eäiü su  'OrdnäTTce 
{,        Sketch 3291*78  (LN 103)-, grooved internally with  18 iongitudlnai . 

"I   ; V    cuts, 20'°   apart.    Each groove  is  ÖVT25 wide  to  a depth  of  ®>193  and 
|      •_- tapers to  ä V bottom at  a depth  Of  05,3.00',     The wall •thickness  is 
j. _ .      Q-V'4-^5.     Approximately 6"  of the  body length is  grooved as de-scribed 
! from the base, of the nose threads, to the  forward end. of the  rotate 

•fr^r^S^g,. ban4-. *). \.   rV -     -•'• - --.-.^- 
I       . •       . ~-      ..        "-•-•-       ,- -• 
| b.     Projectile Loading.: 

J Each projectile was loaded with epsom s-alts  and  TNT  at 
Naval Mine 'Depots. Yorkt.dwri>   Virginia in June  1952.     A  1/2« thick 
base  of  TNT   (to  rupture  the  projectile  base  Section from the  rods.), 

'..   ...- and various  diameter  cöre:s  of TNT were  loaded with  an  epsom salts 
| annulus,. Figure  1.     TNT   cores  of  l/"4".»   1/2".  3/4% and 1«  diameters 
:   :       were  te;sted; in.both  types  of "projectiles» _ 

| cr-P«ojle,cibile Fuzing j- _-   - - 

Both types, of projectiles were  fuzed wit:h -Mk i54: Mod 1 
! .ADP. and Mk 30 PW modified for  static detonation.. 

C0NFXDE1JTIÄ& 
.SEGtTRltX  i-NFORMATX-ON 

Ü 
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-.' ' EX. Ö&"S&4 1. an* BX/Ä7 «pd 1       __ ^ _ 

dTr mj?cta Mgte^Äaliätet 

•- Serial 
;;"V '•   2Ju' EM&& —Jftf • 

'•=.•& WQ i - - ; EX '26>i.. . • . • 32 "' 
20 
,216 7 

:• '• 12 iV.i-       - WQ ,3: - • 
.- WQ- 4 

n 

!• _ ~      - 
WQ ^ ,' ,.      '* . 3P 

i- -WQv 6^ » 11 
^'. "    WQ 7 " »• i- 
a - - xits, .&:  .-  ;;  it     _':-  M : 
IT "'"" - • -         - rt *£     *r   - 

lp*   ^ 
WR'I 

=   EX 27^-1 5 
3 
6 ^.' WE 2 M    .. 

r-*   - WR-3 :«?- 

*% - 
WR-4 

V» 1- 
Ö - WR 5- - •»» ,.r 7 

i : 
2 WR a . « 

WR  7 "it 

TNT 
Gore  " 

T 

.... Ü*. 

1/2«: 
3/4" 
.3-/4" 

1«. 
j.» 

a-'v« 
i>» 
-i* 

Core Total 
-Wt>*. Proj. 

ii&s&X . /j&*J£&* 
~Z:vm '-- 13.05 

.0,09 13.03 

•••" Ä • 
13.03 

o-JL*r" 13.01 
o JC*&* 

13.02 
' - *2a • 13. QÖ 
": ,.32- 13.03 

t33 13.05 

,.0.6 - "-   11.92 
.ir ii>;0 
.10 11.94 
*• 

ii;93- 
* \    ii.9£ 

- «28 -:~ 11*96 
.27 12.03 

*Sore :ve*ghts ^ not marked ön these pro^-Äle*.   _ 

7.     PROCEDURE! 

•     *od velocity,  ^gth.'  *n|^^ 
in a. 30 foot radius arena*Each J^^S *Sd "**«  center of 
the   center of ^AR****"* "%r0und level;     Cane mwbe*r* - 
:twe. pro.58.ctile  6-1/2  feet  above  ground AJJJJj the   circumference  ot 
plnele 8» „high and- ^Je^ere,£^*o ^«?^' " ***' J?   ... 

-the arena in L•Z*^ft• tiZ    ^»ZA   -„uid be distinguished ön trie 
that the impacts on the tftwbojjj ««"    55g- lö |o»  and th«  other 
oi~n,._B*£tA* film,.    One  camera viewed £°nej^"    "  Jh     ajieJia aa4 

camera Viewed sone  123°  to i?3   *    A. P«    . 5,   v 
^te-st^eetu^^lajho^. in figure 2..-   .. .  _..   _ ,.     _.  _  

GQNFiDENTXÄL- 
SfOÜRlTY INFORMATION 

i 
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£ON;EIpENT£At     V-.   -; V    ..'-..._. NPG ;RE?ÖHT NÖS 

Fragmentation Test p-f 3>»7'5© Red Prpgectilea,* 
.....    "._"„._-_.'"-   - .   EX 2-6 Mod 1 and EX 27 Modi 

a.     Detailed rod fragment   le-hgths,,   ähgular distribution» «nd 
velocities  are... .listed'.in TaMea X to ^.inclusive.     All recovered 
Cr^gmegit.s af e «how» in-: Figures -3'tp: 6,»" inclusive:. ^ 

f.he "stiraBiari-Ä.edL-dat,a ate.Ei?  f;ö>ll;öwst ... -' 

.;! 

"    .-.-'. 
':.-. . Gore -iRod. Seme Rod— 

Rod • 
—&e;.löc;i£y. - 

Rd._ Pro j». Di am« SMm&kä. Clumping (ft i/eevc..)" TM' Action. 

m% :"M 26-1 iTk« 4«-~ 6'« Yes,   , 14.Ö •Partial HO 

WQ.- 2v" •«}. l/4"- 6» Yes .   120 88 

WQ: 3 85 1/2" - $»» Yes 30. 
*K.**i   -   —      *% r\ /% 

WQ. 4 n i/2" : :-_-•:-gir- -"--- Eire ^;ö    «*   äüU 

WQ 5 »8  ' 3/4" 4« «.-" 6»: No 260 1» 

W.Q. .6 -s 
it - 3/4": 4« i. 6» No 240 W~- 

WQ. 7 w --,   ] 1" :-4n No 1460 H.O 
WQ  8" •W-  . - •     1«\ 4?? No. -    13Ö0 jHÖ- 

WR 1 EX 527*1 1/4*1 8«. Ye-s 170/- •Partial HP 

WR 2 »8 1/2" - 2 large. 
clumps 

- ~"**r «• 

WR 3 88 1/2?» Approx. 
6 clumps 

«--^ — 88 

WR 4 «1- 374* . 5- l/W'^ "    N'o ,870 HO. 
WR -5  is- _. 3:/4" '788 Yes .    ISO Partial RÖ 

WR 6 # 1» xpv .No. 240 * 75:0. «8 

WR  ? -           '«.-      -'-'- .. i»? --•&*   a?-7» •    4-Ys.s 670 * 13;90 18 

•»•Evidence  of:, one   Cl)  double  rodr fragment;   others were   single' 
rod fragments.. 

r    tou     The- TNT  cores were  .unsatisfactory in  producing   consistent 
fragment  velocity, and pr0,3 ectile toreak~up.^   Thls^was^dtie  to  the 
failure' of -the TN3?  core to- de^onaT-e7 "completelyj  the; detonation 
wave- stopping somewhere along the  core's  length*    the  1" INT  cores 
detonated satisf ac&ariiy iii-the EX- 2^6 ftod 1 pröje;cti~le:s* ::  ----- 

CONFIDENTIAL. 
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CO^tÖTIÄi ,    -   ' "^PG REPORT NO, 

\ E-i?4ga'SniatÄöjo- fesfoi 3'rt/'5Ö Rad; Projectile** 

-i^j^L-Ä*   üMrirEX 2,7"Hgft 1not«hedjprotffotiles had ä .greate? tenteftcy" 
ö#Ä::&^ o.f" ioa5L$fc» i?ä4merit:s"W"^ I&wer veTo&i't±e«r ----- 
fehan :the i.EX; Ip^MOdHä:~bra-z;frd project i-l-e-c. - - -   - 

•'' *'." ", - =:.'---. • \ -"'- - ' """'-"  •-'•'"''"   AI - -•.-" --r"-"":- " -• '": \ "     . ].. 

4Ä-   TNT .cores: of  1?'. diameter or less were  unsatisfactory in 
..prodoSslhg low ve.16ci'ty rods.    When  cores less than 1» in diameter 
were used,  the   detonation wave  died out  somewhere  along, the   core 
ien«©L" leading, to  erffB&tQ  results; and. failure  to break, UP.   ^Gores 
'of ~P Tiamete-r produced: rod fragments at  14O0 xt./sec. •tpfcMivy *« . 
EX. 26-1 projectiles. (2_ rounds )9  but  proiueed erratic  rod velocities 
in EX 27-i pro.$e.c7tileäi •('.2 rounds^..      *..-...-;.-.; 

&ON»FlÄßNT|ÄX 
SECüEITT INFORMATION 
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GONFiDENTIAL ' ...        JMP.S REPORT N.Q-.   1066 

Fragmentation Ce.st  of 3»/'50 Rod Pro je.ctiles-, 
': -EX 26 Modi 1 ^and EX 2? Mod 1 

TJiei_t?s*s, upon which -'this^repörtv is  based war-.e.. cöndotcted by; 
..• ^¥-PH'I4.iP&H=UK^—F-ra-gme^aiitDh: 'Bat%e>ity--^f€$:ce^ -- ----- — — ... 

Fragmentation Division 
Terminal Ballistics  Departmerit 

This -.report was, prepared; *by;.    " ''"— 
;    .7.   FjftlLIP'CHyK^..^ Battery Officer        ? 

''-.-" ..."       -Fragme^teatioh, Bivisl-ph':. • '- ;.-  - 
_•'..'.."„ ""-.'•      ..    Terminal Ballistics  Department ---"-'"- 

this- report was  reviewed by; 
;  R.   H;./ LiEDDANEj.. Eirector  of- ReSearc'h   ' 

"* . 'Terminal Bälli-stdcs  Department- 
E*   L>-JDESail-K'.,. lieutenant   Commander,   USN-R " 

Terminal Ballistics  Batteries Officer 
,_tiLA~.»i4S—;.«.T _rj.«.s-a .^-r.-».^.«.«  -TV.-.-«...  

,."V/„ 

W^B.: ROBERTSON,,. Lieutenant Commander,, USN 
$._ .- ; ;;„>, .,   T-e-rjiina-1 Balligstic;s  Officer 

' -y'V"-""   "•*   ' -"! :Te;rjhtinai-'jB^iiistiÄS  Department 
C. >   CV BRAMBLE«.'Director of Research,  Ordnance. Group 

- i     V- 
T-4 

-- -^s - -*^ 

• 
. APPROVED-;  J.. F«.-BYRNE; — 

[ " Captain, ÜSN 
[.""•" Commander^ Naval Proving Ground 

! - i" > -..       • -E. A. RDC.KNER 
J • - : .-^ •   .Captain^. USN 
»••-"•-       _ '   Ordnance Offiper 
|  . Bf dire'ction 

1 _'. 
I 
t 
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CONFiDÄIAi- NPS, REPORT  N.0,   1066 

Frag.me-niC.ä.tion Test  öf 3"/5;0 Rod Projectiles.,, 
• EX -26 Mod i  and EX 2? Mod   1 

T.ABXE  I 

ROD. SPACE JH-ST.RIBUTION -.DATA 

3.0»^ RAD£US.'.ARENA:"•'•*; 3^/50  ROD'.PRQ-JEC-frfLE EX  2-6 MOD- 1 

IT 

:Rc£.  ..      Di am. 

£;,-«»• 

WQ 1. 

WQ"2 

W;3- •;• 1/2»» 

^%^ : 1^2'? 

WQ 5 a/*" 

m 6 Ä«» 

•me- -l*" 

• "Rwia" nl't-s -art Arena';.. 
Paheljat3J>4  ^gorre:^ 

. _._' 13% 123°      '.-: 

'•" Remarks- "'- 

Others 'hit  ground  5-*   to  1:5.' 
from, center.» 

357%."14°,  30% '44%    Others hit  ground 5*  to 30' 

133%. 142%  157- " 

7", 126' 9  141°., 166> Others hit ground 20» to 60« 
-./"    . - from center. 

20% 34.°> 126°. 140% Others hit ground at 10» to 
180°      :-- -30-» from, center. .. ___ 

'.,. 18% 38% 138% - - -• 
13;8 % -1 £$* g. Mo* * 

9%  32%   50% 13;8< 
.150.%" 170%. 

COMF1 DEM-I A3, 
.APPENDIX   C 



ßjONFII)EWTXA-L KP© REPORT  NO-s. 106:6 

tion Test   of 3"/5Ö Hod Projectiles» 
EX'26 Mod  1  and EX 27 Mod  1. 

'TABLE I.i- 

: -'"•     ;       ' -SOD; SPACE .i)^TRlB»QNr,BATA. 

— Göre 
Sä&" Fiam- 

WR   1 1/4" 

•WR -2- rl/2»! 

w-R;;3_ 1/2» 

WR 4. -3/4» 

•WR  5 3V/4» 

WR. 6 7-"l*" 

WR:.?; 1'? 

- Rod Hits  öfö Arena; 
.Jrff&'m.-..      Panei ;äfc L.3:0.ff..(gyafe), 

~355% ^^
ö: 

- ;   None; 

.3/4"       '357%. 27%  ^% 
26%. 14$%^ i64c 

-   Romäckis. 

Hits .consist     of   clumps   of 
rods.« 

2 clumps  of  rods  hit  ground . 
-&t- 5r»--and  25%  .'    • 

3 clumps  of  rods  hit  ground 
at  2&f.f   25,%  and 60«. 

Ail..single   rod hit s.» 

25%   133%; 180° Hits consist of clumps  of 
-rods.:..; 

2%   23%   45%   125%       All single  rod hits.-*-    ^^      j^J 
148% i5ö>      - •; ' • - -•••-"- V!--"-•--7 

6% 35%. 124% £45%  .^5>,ft4t->^*..«S^le--"»*ä^r^he*6r 
we>re  sinr le • 

•GQHEIBfiHTIAfc - 
SSCÖRITT- HTFQRMATXQSJ APPENDIX  C 



"CIÖNflDEJJTI'ÄL »Pdf REPORT-NO'.. 1Ö66 

at ion Test -ö-f—3-"-/5©- Rod- •P-ro-^e-c.ti les Ä 
EX. ?4 'K9& 1 and EX- 2? Mod 1 

,„TdB&E..-ilX. 

/.!-: ..... .'  .-^-:~-^^:jlMSMEH^.^I:.OJS3a;X.3)A-tA- 

ßst.t.,:tt:x f. WQ-X-' - 

:3^; 1%.• fladiüs' Arena 

3-5mnt Fetstax^Cäme-rä--#1     " 

•Ssdt- .'3-,*/>"ä EX "2.6 H!     '."" • 

#öt.älr Weight.:     13*05 .-.£b>r 

.Zone 
Frame- in Which- 
-Üit. ,0.c c ur fee d„. 

•D-a-t-es • fired.:   . 1 July;, .195:2. 

28~ö0: Frame:?' per .see • 

Filiert '.1/4'» TNT' core 

Filler Weight:     .09 ibs. 

Mo«.  flbd-s 

1   "-.' 

yelo-clty Xf./s) 

.140 

i > 

CGftFrDEN!PiA-L 
SEÄti-I INFORMATION APPENDIX J> 

y—?; 



*'- 
.ft.-. 

CONFIDENTIAL NPG REPORT  NO* 

Fragmentation Test of 3",/50 Rod Pro.jre.ct.ii.es, 
-  -      •    •'- EX 26 'Modi and EX 2 7- Mod 1, 

^.'&B£.E'-iIl--4'GoK45-ln'ü^^' -J 

30 Ft.  Sadies ÄTöi^a^-' ..- 

Rd.c- 3-^/50 EX 26-* 

Total Weight;:.    13/03 £hs. 

-.Därt-Ä Fi-«e44-- -Jt -^lilsr :I9£2L- 

Zöhe: 
-Frame in. . Wh ich 

• ;:" x -^'•-"•"--. 
M>        -.tT- •"• "':-'-'•"     6;65 

s X            .   . 
- j.t° . ^--"'         ?n 

-; ••-'•"-' - • .isl-   -•- 3'5^pF'äs***'".Ö!jl,S8;r* '#£ 

-:i^:°;  '    ;          -' fcÄ2 

,    }-   "   .""" 
^" "".                      -                      — 

--l- .      -  ------ -    - -          -         - — 

2-§8Ö F-rameö; p&f  säe-.,-. 

Filiert;   1/4** flCcöre 

filler Weight5:     *:09 Ö>s. 

"Q Arf.O. u* iocitv_Cf Zs 

: 13.0 

:) 

1   --"     - 

1. 110 

_ -211-5, F-r'ä.me.-s per se-c. 

-  - S 1 
: 

130 

>k>-. 

s 

eÖNFIDENTIAt     - 
SECURITY JNFQRMATiÖN APPENDIX  D 



? - ;V- 

CÖJtffpESTMI, ftPG REPORT W&< 

fragmentation Test of 3»/5Q Rod Projectiles, 
"EX 2;6 Mod 1 and EX .2? Mod 1 

»* —- -.*-& - ,.-   .-;«• • vi"' „ .^l^^lX~l3s||sä#J 

30 Pt >" Radius - Arena1 ' ' 

3"$äBL'!F«-st.ax-C]S»9'jP4- #2. 

Ed. 3*f/?D EX. 26*1 

lot al. We igo* f •. - £3.03; Elsa. 

Zone 

15'5*- 

Prance .in Which . 
Hit J3-QCttrr ed. 

:-":~     17f6, 

Dajbe Fired-;... 1 July" 19$2 

2Ö4Ö Prata~es: -per seä* 

-tiller*    1/2" V«. -We   ..- 

Pilled Weight?.     .Oil J&av 

No«  Rods 

1. 

GONEIBEÄTIA1. 
SECÜRlTt H3PQRÄ10JS- •ÄPPEKMX V 



^ÖNFiÖBNTtAL: ;NP& REPORT NQ>, 

entation ieät  of 3"/5Ö  Rod Präjectileisij. 
:EX 2/6 Mod 1 änd EX ä7 Mw* 1- 

-»^.-sf-r-^ÄSafe*-., ^^r-Vr.-Äe^^srSrfWi-Jt f&Bii.,II£:::C:Ö'6ht-itiu4d)     , 

•'  /  .* 

30 :P1i:. Rääifcüe Arena .""". 

:3:§?ajn Fastax Gamer a #2 

Ra:« s5'/?^' EX 26-1  . 

total Weight;     13".'Öl'Etosv 

JfiänsL.-  ;H§t .0 c-öAixfireä-' -- '•No-*   Rods 

434^ -;-V,. ._";-.--         :2^:v      :: 1 . 

U?:b. . •-- 12ÖG= .         , -: ;       ."   -1, "":• 

"il£*   .-"." .'"'-..'.---- JU£L2,       , =.   ." "-""-¥• 

Date_Fireä:_ ^ Wly 1952 

2190 Frames; per  Sjgo, 

Fillers     1/2**" 3?NT  ^&VB'/ 

Filler might:     .13 £bä. 

Jeloel^:^£gj. 
220 

".   ".      50 

----    • - ,"^5/"' * 

i«. APPENDIX D 

£* 
"^-- 



ÖÖ&FSPENSIÄfc , NP$ REPORT HO.. 

Fragmentation. Test of 3"75;P Rod 'Projectilte.s,. 
EfX-2.6 Mod 1 and EX 2? Möd 1 

_._  ^.rÄ&MäJM^M^^^M,. 

'-3i0v#%^ • Radlü*\Ä*'ena -'   -"- 

• J^Ä Fastajc .Caiaer^-' _#1 

Rd>  3"/5Q EX 26-1 

Total Weight:     13«02 Lbs«. 

Zone 

7* 

-Pram©  in Which 
Hit Occurred.. 

-. 336 

j5iüt& .F-äst:ax camera; fr»d 

166°   2?3 

IM* ~'v"   :      "-"•     -   -2^3: 

bate Fired? , 2  July 1952, 

g.80'0 Frä&ö-äf p©2*  sec. 

Filier:     3/4" TNT  co^re 

Filler Weight:     .21 Lbs*" 

Ho.?   Rods VelocitfcJfiVi 

1 260 

rsair* _ «Ort,» 

1 280   •    \ 

- . JL '    -V- 280   - 

-     1 •~~~:   -2kO 

,   J 

} i 

>*•••(?*- .    <y,"» 

#?-•  ~.  SECTftlTi- INFGRKÄl.iEON 5 ~4P,P£&D&X' D; 

!(    < 



GOÄBEftfXÄ-k- NP& REPORT TN0--  1Q66 

.F.pa;gmö.n^ation^T&st   of 3":/5Q R&a Projectiles.!, 
'-•""':"'•-'. V^SX.i^ Köä:JL. aü<i t^;2:7:"Mod Öl--.    _      _- 

sL 

T-&BI35 .iii. ^ä^iftMfeil 

Batt.  Itr'.v W-Q-6   - 

30  Ft.   Radius- A're'na 

35mjn Fastax G;amerä #1,-•;_• __•' 

,-a-d. 3:,*/5p EX 26-1 

Total Weight:     13*:0ö Lbse. 

-i-     -':-" =L.« -_- 

Zone Hit   O.CTMXTf.ejä" 

:;.2.0°    -*- .-- 33/0 :•": '• ••-, 

.^-iL.°.._:._ - _..?..-_,-;.--,ÄM"_:\:-ii- 

;-^^e^"Fife#^;;:;2\- J-üljf; 

'.:29Ö,0-l'rame^a pe-r- sec« 

":.f Sliöit/:. Ä^ :Ä : f $0. v ' 

; -Marie* Weig-Kt:-"  •?4.2VL%s... 

" 1 -•"."- 

260 

-j .... 

3;5l^,P^.stäi;Cä:merä #2 

>18©.».::"; -.V;;".:"":/""';'- ~' ?'9f 

2:5'25) Frames  per  see.- 

1       =  --     ~     :   • 260 

3^ • -"">"•'•".'.  _ 250. 

.'I-    ...      .      '..""    "_•   /2QQ- 

COftFIBENTTÄJ,    - • " 
."g©G:ÜR€;|f • I'^F:6HM*5!3:JPN- .6 APPENDIX  D 

*i 



CONFIDENTIAL: "JJ-PB m?mt m. 

Fragmentätloft T<*s-t  o-f ~$W?& H'P.d P*«©Jeq?fe'iie;< 
EX' £fr 'Mod 1  an* EX 2? Mod .1 

^MBLE^Ä^ijaÄäMsil^^^,; 

-:^L 

3aMu litapv-;!^?" ;--.;:.•..;/".;: -.. 

fOxfiZi;: 'Ra.diü.ö/ A-reftä 

F*'äin6 - in Wioii 
ass 

' 3.8 °    ""   ".". "-".;.-..". 68 

3'5§m"Ws:^x Camera #2 

138=?   _;•__-.    .--:-; ;-•-'   62/ 

160°    ;    -V .  " . .'   4-2 

~i3&ö-"""  _---"- -- 63 ' 

158p   ' 65 

jpWb-e Firöd: ' ft. July 1952 

.3;2-it(3.'Ftfa-mS'&. pel? -fe*.   -    -;... 

'•""• - i. 

:"" :  1 \ ; 

.'--".-."_£' . 

"?-ex.o^;ity/('f/s-.') 

1^50 

.axäQ. Fpaäei-S- pis*- -§e»c=v 

1. 

1 

1 

.1 

i|l& 

ÖEetfRITt INFOBMÄTI0N 
APPENDIX B- 



#Nfii3Äi.if. 
•SPG REPOR? NO, 

-: Z  •'  Ef.2;6 • Mta.d-1-ana: EX 2? M©-d 1-        ..v  _ - — .,.__   ^--^ 

"*.-. ü•    «--  ,«*-   5S 

-1   i 

Eatt^;:^*f-^#.   ..... -  V.-.-. . 

3--i[fjni& •'J-äiS'& ax. 0am02lS:-#l   .-  -. 

'»d> ^1W% 2;6~i   . r; 

-     9°: ' '   -•-.   -._ -"^-      .  -      S§;;   ..   .;..:.-• 

•- .150.°".;.       '   ".-"•'.-   ---     ,       •   ^ -. ;:-_ 

'•"• J2-*-"--"-.       "••"-•      -5ä' ... -•-• 

r7^5Sih: faö|$-x: 4äÄö*a_ #2    __.."'. 

•';. - 5g 

62. 

63 

Site?- Fireä;;     2 July !'195'2 

Filler- Weighted   , „3^   Ebs:»; 

JL525. 

Nö; ,   "Rods Vel o.dit?^ :(::4^i_k 

X    :'•," 
.i|'5Ö 

--4. -._.-. •.:- .- - 
';-—••- ".-J£-3# ..V. •_.-•_. 

- 1 ism : 

2-4:©ö- WJT •arfffes •per siepp    ' 

1 _". -13^0'   , ...  .  ; 

—~--z -    - -.': v\~ iii&o/ 

~ 1 Ö^Q 

-Ö. 
•APWiPtx D 



*tWv»<»*f 

KP& REPOEI NO*  i.0,66 

at ion Ee-gt   &f 3»/50  Rod Projectiles*. 
EX 24 Mod 1 aitd-EX £t Mod 1 " 

;^j£AB£aL-j:fc,„:. 

.FRAGMENT yEBöGifY DATA 

«•/Irtr.i ;WR-1 -   -_. - 

3;G': Ft.' Radius. Arexta- - 

35mmfFä'ata:x Camera #1 

Zone 
Frame  inj Wfcich, 

,Hit.:Q.cteu.r,i?-ed . 

Date  Fired:.:^ 1 <£uly 1952' 

23/^0 Ff aaeiS per se-&.t -.    : 

Filler:.  . l/ij-'" TfST" core 

Filler Weight:.     .06 Lb.s .. 

. L" 

No-«  Rods, «waaiiiiiuwii.iMiri IMJI i 

.      H   'v 

Velocity/ ffifejL 

. ^ - —i—- . 

COBFlDEieiAI. 
^SEOURITX INFORMATION - APPENDIX  D 



\^^NFIBENTIAL   .,     "      ..:"--'. NPG;.REP0JIT NO»   1066- 

'""".' "* FragmentationTest  öf  3""/5ö Äöd Project lie«, '. 
V:. i - "      '  EX .26'jiol 1  a-nd_SX 27 Mod  1        '. 

TABLE. .iE^: <(-&bi^±rm:e>6^ 
s~» j\S- 5i*-_A--*_ -; Ä*l 

Battv  Ltr WR-2 ' Date  Fire.ds     1 July 195^ 

'•'• 3.0 Ftv RadiusArena.. -. i     .        Fiiler:..  1/2*. TNT;-cö-re        - 

Rd.. 31"/50 EX'27-1 '•• "-   :'   ^üiw  Weight;      .11 Lbs. 

T.ptai Weights    11^90 Lbs.      .- ,.,.;._.;./ "» •     ""•""   ...;..j — ;vV-   - 

<Nb velocity data was  obtained .s "-_-.-'.'*," 

Proie.ct.ile, broiee  inte two-  C,2) pieces   (Fi|uw 4 wblp.h./struc;k t-he 
",'.: ground at 20 ff set» "     .    ...'_;'     ^:;     "._-.   - :- "-"".._ 

BattvLfcr^wÖ-     . .-_....;      .    _     : • ~;:     ?   Date  Fired!     1  July 19f2   ' 

•'.- >p;Ft,,-Ridiüs-**«* .-_•";-•";-  ; V^Fil^^vi/^/«   core . 

ftd.   3 »/SO EX 27-1: ----- '     Filler Weight;      .lQiLbs,.    : 

sTot.al Weight::    .11,94 Lbs...      . " ."" / ;. 

.-..   ;RQr:v,alp:,oity -data: wä'g^;öbtaiiied?    . '.-..- 

Projectile  broKe  into/apprpximateiy  6 -#.±eceä £Figure 4)> none  .o-f 
i:l_Isrhi.ch  struck-^\£e"'*«l'drp"ii^p/^e^s ^._.___. ._^_   l';"--.. _.;. 

V «.^-i - ., v-,%-.w=öj*«**Nre *• 

COR'FiDBMTlAL : 
- SEGÜRSTt INFORMATION iVP;PE^®EX:;D 

••-.'•   ." •   r 

-^^v*""'     "" ~    f 



f^'i-, 

mifm&mz$% :KP's EEPösa; m-9.- 

#üÄgHren*ra.td;ön- T-esA. -of -3?/5P 4od P^ectiles, 
'-/.-    -      %$ ZLM,Q:& 1: äüd.EX. -2? :Ji©4 1 ../   ..   v '.: 

TAB^ Iff (Oönti^red,} 

'30 Ft«  R-adfiu/S Arena, 

Total weights ^"l!,.93 ;l;bs,; 

/-_->• .... . - ...... 
'. Frame "in'.vTni.cTt1 

t.- - Zone Rä- Occurred. 

j __ ' ". , kh° 93 
-t-  -.- .- 

-. 2£°. '"".."-•••;. 'S*.""; 

3 5mm F as t ax. G-sme*a 

148« 

96 

.8.7- 

88 

92 

•' Bate/ Pire:£r; "2 ihjl; 

.2900 Frame«  per.fiec-.-'- 

Filler Weights :   *"_ Xbs. 

•fro,«- Rods 

"••• i 

rälö&ifefr .{r/s} 

1 

IV 

1 

-*;;N'ot available* estimated at 0*20. lbs. 

93.0 

Frames .pe:r sLeqi 

83 0; 

«ONFlBMlAl,   ,   •"-... 
^BSäSilt" 12i? ORÄXGK &FPEN-MX B 

-4 



? t 

^m~ 

if'*-' 

'% 

Kg" ' 

C&N|iIpENTXA& NPG REPORT- NO*. i'.o66 

• v.   ,EX.;2'6 Mod "ft -and.MT??- Mad-; V-; - •,    •   •-- 
»»--  •aj.«».'.-«!'      '*-„, J»   jia .X« 

OJJUTOJ'IM'»TiLj»7.t1»mniiin»iini• i   illii ~     ——-• •••    , 

Batt* %r._ WR-'j5- 

3;0 Ft-.;" RaUitts- Atfeftar .... 

:|«t'a| %eig!rfet •'- Ä.:92- £03 * 

Prame^ in-W&i£jr. 

Date Fired;;   -2 Jaily 1952'; 

Z58Q--Frames  per   sec-.   • 

Tiller:     3/V'  TNT1 core- 

Filler Weight-: .'* Lbs «, 

3"joint- Fasit-apc ;G&nie«a'- #2 

No-.   Rod» 

'•-:    *"-""' ".".•'.      : 

170 

' ,2.640 -Frames. per  sec? ,' ; 

"*.'"•" 

\      3$P . 

- i "• 190- 

.*.Not anraii-ÄTsiep. ©stinta&ed «t- 0.2TÖ lbs;. 

_..H 

t   » 

*v^n.-*r-." -v   vw-.?^«? «- T   -—tV-"W»»W - 

.GQNFinßNtlAt •" 
SECURITY INFORMATrON ^tf» jefisanx P 

- •. ••.S^Ardr- 



^ONFOTNflÄL: m& REPORT M.0, 

•PJ'ÄgBtäwtSitiöä Test - Of' 3 ""/?0 Ro;d .fere. j.äcfelle;s.,. 
'-". r:'. :JÄ3£liQd l^d |rx 27 Hod I-.--   _.;_;_ "   ./; 

:TÄBXE :f VT Ttlohtf n^edOr 

tZV-; 

Bit*.- LtTh  WR-e. 

30 Ft.   Radius  Arena 

35mm Fastax Camera #1 

fed.  3"/50 EX 27-4 

Total Weight:     11.9.6 'Lbs.. 

j:^^_;---'". ~      Frame  in Whigh 
Xotte - -.:_• Hit Occurred . 

'45? - ~": 108t 

23* __   .".... V          "—  - ~2%r •'"--;:; --• 

"p$mti~ Fastax Camer.e §ß       '"•'•'- 

- .. ' -   _ " •^o"*V-1'../-'"- 

2ö0/r; 

-•••-. ^ = —.-- - - -----••' 

 •_,._, :__ ^ 

—  -. _               _    . 

Date  Firedj     2  July 1952 

2040 Frames per sec. 

Filler:-    1" TNT  core 

Filler Weight:     .28 Lb«?.. 

No,«  Rods Velocity -Altai 

...''-•   570/ 

2980; -Frame«-- .par :sex:*. 

1 750 

jL " . ••-"-= A5Q 

.. :;.2sL,J. 

T" -4M. 

:M-'' 
~4üÄRÖt .$a$QBW&$Q&. • APWBIX t 



cQk?xmmtA& NPG REPORT NCU   10ü6 

_«*f   '«*•; _-*•»*    »•»— 

•-v-s^gr». 

fragmentation Test  ö:f' 3n/?&:. Röd Pr ojBötiie <s.j 
;-;-     EX 2^-Wp* i ä-nf EX 2i «odfl- .; . .... 

-^~ "'Vl!M^^V~lQöt&±ime&^ 

Batt.  Ltr. WR-7 

$Q- Et. Radius Arena   :_ 

.Mmm_Fa?etax LGamera #1 

Rd.   3»/50 EX- 27-1 

Total height ?     3.2-eQ3  Lbs, 

Ba*^. FiredV %C <Iuly 1952 

290Q Frames  per se.c. 

Fixier-:;' ."_.«• TNT  core   . 

Pil>ie.r ,'kei.ght. -:     .27- jOiJ's„. 

-ii ;Zone 
Frame in Whicii 
.Hit. Occurred 

106 

5 '.": 

;6> .-.."- 

3'5mm-.Fä&ta«..Gamera #2 

1246-   "-.- .      -44 

;ji^? .,. 6:8 

-:-• 92 

-I —=--.—_ _______    _ _ __    _„ -                  -_ - 
.   - —- - -  -• 

No .   Rods - Velo city l£/5 i>; 

- 1 v_ . 820 

•1 -.,  . -   • 

790: *• 

20.40 F r._me;s- .per sec. 

1 1390 

i- "' . _ , -9ÖQ . _ _  _ 

1 - . 670 
" 

:.ONF_'DE.N*iAJ.  - 
SECÜRif* -INFÖRHATIQN. APPENDIX'B 



^WfcW«*0^' 

C'OSJFrÖSHOM. N'Pä wwfia .N&. 

:F,*agmeni-at.ion WM 3.";/-56 -R°4 Projectiles* 
.-V.  : - 'M\Z&.m& i aMlX,a7 Mod 1   • . .. . 

feBpS^lr :'C#oritinüM.i 

Satt..   Ltr. ,WR-7 

30,ft.  Radius  Arena 

3r3"mm Pas tax Camera #1 

Rd,   3'7'50 EX 27-4        ;'• 

T;otaT"WerirgHt ^    --3J2- ,0^ ©rs-ö 

" Frame. in Whi.cn 
Zone Hit. Dceurreji . 

r-i& - ;,.;- 106- 

3,5 0 110 

>5'mm Pas-feä-ac Cäme.ra$%:_ ... 

lÄ. =4— - -  - • = -.••--   •" <  hh^ 

145 9- 
-~ , - 68 

170° 
- :. .    _  -- 

52    . 

täte FiTe;d:     2 July 195>2 

&9Q0 Blames, per  sec» 

Filler;     1" TN'T  core 

Filler Weight-:     .27 Lbs« 

No.  Rods, 

1 

.    .1 

820 

•-;•     79:0   :~ 

Fs\ame& per _.sec» 

1 

l; 

1 

» t v--.- 

.<    .. ^o. 

APPENDIX D 
i I 



IP mm 

;mttg$g%jßL ,_J- v«s&- 

;# 

-M USER* r.#- .& 

as*» 

11 •'*i^i--^- 

&£?$ 

&^^fc»JBiii&alte I^J^^Ii^^T*^»^^1''1^^ *•'•!*'" 



I '-   '  -'s 

 1^*5» 
r»g&S" ""    '' ' 

    _ ««^*MaigsBa8BsiäBsassreES5_. 

W^täw&&#^^«*t^^0^(^^^^f^«§ l^^^^&SSiS^^^iäKSaÄÄSsiA :-_ü.r...--^-- 

-<-# 
1 1 " 

Vc'v^i*J-t^**-- j» 



YT^I 

Kf|g6rt$- 

:w.;.': 

xmn^^MMt^3&mt&&r.„ tit .fiSWSf—-'— 

./•H' 

.«r 

'* • 7?/» -,-!•/*- 

•w. 
%• 

,-iÄÄ- -"' 
-: * fi/a^-5 

j^. •'." 

S&5S£ 

Ä0, 

_. _ -«saw." 
: -IT».' "- 

*jES3S 

-fap;;:,- _^, 

*&-# 

;«.&' ,- 

J2S3- 

WGt- 6 

1.- 

W.R--4'- 
SSSK- 

£"-- 

* >   i 
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